An experimental study on collagen content and biomechanical properties of sclera after posterior sclera reinforcement.
The development of pathological myopia is associated with reduced scleral collagen accumulation, scleral thinning, and loss of scleral tissue, in both humans and animal models. Posterior scleral reinforcement (PSR) was considered as an effective way for treating pathological myopia. Yet it is not well understood the possible role of collagen on the sclera reinforcement mechanisms in the PSR surgery. PSR surgery was performed on the normal adult New Zealand white rabbits eyes. Human sclera was used as reinforcement materials. At 1, 2, 3, 6, 9 months after the PSR surgery, scleral hydroxyproline (Hyp) synthesis and collagen fibers arrangement were determined by enzymolysic hydrolysis assay and histological morphology technique. An Instron test machine was used to investigate the elastic modulus of sclera. It was found that the elastic modulus and Hyp content of reinforced sclera were lower at first month after surgery, and then gradually up to physiological level in the following months. Those two indexes were close to that of the normal control groups at 9 months. These findings indicate that sclera elastic modulus was associated with both change of Hyp content and collagen fibers arrangement after PSR. The therapeutic effect of PSR surgery was confirmed not only from biological but also biomechanical aspects.